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Efforts in biomolecular nanotechnology are increasingly directed
towards structural control of supramolecular self-assembly. Develop-
ments in this area of research are often inspired by living systems. Pep-
tide-based self-assembly is attracting attention in mimicking intra- and
extra-cellular ﬁbrous networks with minimal complexity. It was previ-
ously found that using Fmoc-dipeptide gelators creates hydrogel scaf-
folds that are too hydrophobic for certain types of cells. Co-assembly of
Fmoc-dipeptide ﬁbres with a surfactant-like peptide derivative provides
a handle for introducing chemical functionality, giving rise to more
hydrophilic ﬁbre surfaces that may contain functional peptides into the
hydrogels. In this study, we demonstrated a facile supramolecular
approach for the formation of functionalized nanoﬁbres by combining
the advantages of biocatalytic self-assembly and surfactant/gelator co-
assembly. This is achieved by enzymatically triggered reconﬁguration of
free ﬂowing micellar aggregates of pre-gelator (Fmoc-FYp) and func-
tional surfactants Fmoc-X (X = S, T or RGD, where RGD is a well-
known cell adhesion motif) to form nanoﬁbers that become coated
with the surfactants. This results in the formation of ﬁbers that display
the functionality at the surface. Furthermore, by varying enzyme con-
centration, the gel stiffness and supramolecular organization of build-
ing blocks can be varied. Next step would be functionalization of
peptide ﬁbers with sugar-amphiphiles (e.g Fmoc-Galactosamine) fol-
lowed by testing their ability to bind to some carbohydrate-binding pro-
teins (e.g. lectin). These results would give an indication on the ability
of these scaffolds to bind to certain types of cells (e.g. hepatocytes).
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Polyeletrolyte multilayers (PEM) have been extensively studied in the
biomedical ﬁeld, namely as biodegradable systems, biosensors and
drug delivery systems [1]. Using PEM ﬁlms, it is possible to control the
early steps in cell adhesion but also processes that occur at a longer
time scale, such as cell differentiation and tissue formation. In this
work, we study the inﬂuence of silica particles concentration, coated
with polyelectrolytes, and we evaluate their biological activity (osteo-
genic differentiation of human bone marrow stem cells - hBMSC) as a
function of the nanoparticle’s concentration and surface coating. We
chose to execute the polyelectrolyte constructions using poly-L-lysine
(PLL), a polycation which is widely used in cell culture to promote cell
adhesion to solid substrates [2], and hyaluronic acid (HA), a polyanion,
which is known for providing excellent biocompatibility and have been
used for ophthalmic surgery, treatment of arthritis, drug delivery, and
tissue engineering [3]. In this context, we prepared silica nanoparticles
(diameter of ~174 nm) and silica particles coated with PLL-HA (diame-
ter of ~200 nm). Further on, we studied the activity of these systems,
under different concentration of particles (50 lg/mL, 25 lg/mL and
12,5 lg/mL), towards the osteogenic differentiation of hBMSC. The
cell viability, cell proliferation, protein quantiﬁcation (i.e. ALP, DNA and
MTS) and gene expression (evaluated by RT-PCR, i.e. Osteocalcin,
Bone Sialoprotein, Runx2, Osteopontin and Osterix) was monitored,
during 21 days. Our data indicates the overexpression of some of the
osteogenic transcripts (e.g. Bone Sialoprotein, Osteocalcin and Osterix)
in the hBMSCs cultured in the presence of SiO2-PLL-HA, under concen-
trations of 100 lg/mL and 50 lg/mL, in comparison with non-coated
silica nanoparticles.
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